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(54) WAFER DICING/BONDING SHEET, AND MANUFACTURING METHOD OF 
SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer 
dicing/bonding sheet for transferring an adhesive layer 
where a die bond layer of excellent storage modulus is 
formed for smooth pasting to a semiconductor wafer and 
pick-up operation of an IC chip onto the rear surface of 
the IC chip. 

SOLUTION: The wafer dicing/bonding sheet has a first 
and second adhesive layers 2 and 3 laminated 
sequentially on a base material 1 . The minimum value of 
storage modulus of the second adhesive layer 3 is 
108pa or higher at -50 to 150°C after curing. The method 
for manufacturing a semiconductor device includes the 
following processes. A semiconductor wafer is pasted to 
the second adhesive layer 3 of the wafer dicing/bonding 

sheet. The semiconductor wafer is diced to provide an IC chip. The second adhesive layer 3 
and the first adhesive layer 2 are tightly fitted and left on the rear surface of the IC chip, and 
peeled from the base material. The IC chip is press-fitted under heat on a die pad through the 
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ABSTRACTED- PUB-NO: JP2004 095844A 
BASIC- ABSTRACT: 

NOVELTY - The wafer dicing and adhesion sheet comprisesadhesive layers (2,3) 
laminated on the base (1) . The minimum elastic modulus of the upper adhesive 
layer (3) at 150 to 150 degree is set greater than 1x108 Pascal, after curing. 

DETAILED DESCRIPTION - The wafer dicing and adhesion sheet comprises adhsive 
layers (2,3) laminated on the base (1) having surface tension of 4r<tiyn/cm or 
less. The upper adhesive layer (3) consists of acrylic- type adhesive, epoxy 
resin and 30-80-weight percentage of inorganic filler. The inorganic filler 
having mean particle diameters of .01-1.0 micrometer and 2.0-20 micrometer are 
used. The complex modulus of the upper adhesive layer is set below 1x108 
Pascal , before curing ^ Sn INDEPENDENT CLAIM is also included for the 
manufacturing method of the semiconductor device, which involves forming 
Integrated Circuit (IC) chip, by dicing the semiconductor wafer (6), after 
adhering the wafer to the laminated adhesive layers. The thermo compression 
bonding of the IC chip is carried through the lower adhesive layer on Mi 
die-pad of the substrate, after peeling off the chip from the base. 

USE - For dicing and adhering semiconductor wafer such as silicon and gallium 
arsenide wafers on the die pad of substrate such as lead frame. 

ADVANTAGE - Enables smooth adhesion of the IC chip on the substrate, as the 
elastic modulus of the upper adhesive layer is high. 

DESCRIPTION OF DRAWING (S) - The figure shows the sectional view of the wafer 
dicing and adhesive sheet . 

base 1 

adhesive layers 2,3 

adhesive sheet for fixing ring- frame 4 
ring frame 5 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to new wafer dicing and sheet for adhesion. Especially this invention relates to the 
wafer dicing and the sheet for adhesion suitable for especially using it at the process which carries out 
the dicing of the silicon wafer etc. and carries out die bonding to the die pad section of substrates, such 
as a leadframe, further in more detail. 
[0002] 

[Description of the Prior Art] 

Semi-conductor wafers, such as silicon and a gallium arsenide, are manufactured in the state of a major 
diameter, and this wafer is moved to the mounting process which is the following process, after cutting 
separation (dicing) is carried out to a component wafer (IC chip). Under the present circumstances, a 
semi-conductor wafer is transported to the bonding process of degree process, after each process of 
dicing, washing, desiccation, expanding, and pickup is added in the condition of having been stuck on 
**** adhesive tape. 
[0003] 

In order to simplify the process of a pickup process and a bonding process in these processes, the wafer 
dicing and the sheet for adhesion which combines a wafer fixed function and a die attachment function 
simultaneously are proposed variously (for example, JP,2-32181,A). 

The adhesion tape which becomes JP,2-32181,A from the adhesive layer which consists of a specific 
constituent, and a base material is indicated. Since it has the function in which this adhesive layer fixes a 
wafer at the time of wafer dicing and the adhesive strength between base materials can control further, if 
the pickup of a chip is performed after dicing termination, an adhesive layer will exfoliate with a chip. If 
IC chip accompanied by an adhesive layer is laid and heated to a substrate, the epoxy resin in an 
adhesive layer will discover adhesive strength, and adhesion with IC chip and a substrate will be 
completed. 
[0004] 

The adhesion tape currently indicated by the above-mentioned official report makes the so-called direct- 
die bonding possible, and can skip now the spreading process of the adhesives for die attachment. That 
is, after the die bond which passed through energy-line hardening and heat curing, all components 
harden the adhesive layer of the above-mentioned adhesion tape, and it pastes up a chip and a substrate 
very firmly. 
[0005] 

By the way, the package structure of IC is diversified and various properties are increasingly required in 
recent years according to the structure. For example, since improvement in dependability of an IC 
package may be able to be performed, it may be called for, the integrity, i.e., the high storage modulus, 
of die bonding material. However, in an adhesive layer given in JP,2-32181,A mentioned above, a 
limitation is in the storage modulus after heat hardening, and the further improvement is demanded. 
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[0006] 

Moreover, the paste-like adhesives conventionally used for die bond and film glue may be able to attain 
the rate of high elasticity by choosing the class and description of the filler added. However, with paste- 
like adhesives, there are problems, such as bleed out of adhesives, and a flash, an inclination of a chip. 
Moreover, adhesiveness must fall, heating conditions may be raised in the film glue which added and 
high-elasticity-ized the filler, stickiness may be maintained, a production process may be complicated, 
and it will be inferior to productive efficiency. 
[0007] 

On the other hand, "the dicing die bond film characterized by coming to carry out the laminating of an 
adhesive layer, a thermoplastic adhesive film, and the glue line for wafer immobilization one by one, 
and carrying out the laminating of said adhesive layer and thermoplastic adhesive film on a support base 
material in the condition which can be exfoliated" is indicated by patent No. 2665383. 
With the structure of this dicing die bond film, even if it is going to rate[ of high elasticity ]-ize either 
the glue line for wafer immobilization, or a thermoplastic adhesive film, since the stickiness by the side 
of a wafer or a substrate will be inferior, the dependability of sufficient IC package cannot be acquired. 
[0008] 

Moreover, since the direct laminating of the adhesive layer and the thermoplastic adhesive film which 
should serve as an exfoliation interface is carried out, migration of a component may take place in layers 
and a property may change with time. For this reason, there is a possibility of the adhesion of an 
adhesive layer fully not declining and causing poor pickup after dicing. Sufficient storage modulus 
cannot be obtained only with an adhesive layer and a thermoplastic adhesive film, either. 
[0009] 

[Problem(s) to be Solved by the Invention] 

This invention is made in view of the above conventional techniques, and can perform smoothly pasting 
activity to a semi-conductor wafer, and pickup actuation of IC chip, and is excellent in a storage 
modulus, and aims at offering the wafer dicing and the sheet for adhesion which can make dependability 
of an IC package high. 
[0010] 

[Means for Solving the Problem] 

The wafer dicing and the sheet for adhesion concerning this invention, 

On a base material, the 1st adhesive layer and the 2nd adhesive layer come to carry out a laminating to 
this order, 

The 2nd adhesive layer is characterized by the minimum value of the storage modulus of the range of - 

50-150 degrees C being 108Pa or more after hardening. 

[0011] 

In this invention, as for said 2nd adhesive layer, it is desirable that the complex modulus before 
hardening is 108Pa or less, and, as for the 2nd adhesive layer, it is desirable that consist of an acrylic 
binder, an epoxy resin, and an inorganic filler, and this inorganic filler comes to contain in the 
component of the 2nd adhesive 30 to 80% of the weight. In this case, it is desirable as an inorganic filler 
to use together an inorganic filler with a mean particle diameter of 0.01-1.0 micrometers and an 
inorganic filler with a mean particle diameter of 2.0-20 micrometers. 
[0012] 

Moreover, it is this better ** that the surface tension of the field which touches said 1st adhesive layer of 
said base material in this invention is 40 or less dyn/cm. 

The manufacture approach of the semiconductor device concerning this invention, 

It is the wafer dicing and the sheet for adhesion in which the 1st adhesive layer and the 2nd adhesive 

layer come to carry out a laminating to this order on a base material, and the 2nd adhesive layer sticks a 

semi-conductor wafer on the 2nd adhesive layer of the wafer dicing and adhesion sheet characterized by 

the minimum value of the storage modulus of the range of -50-150 degrees C being 108Pa or more after 

hardening, 

Carry out the dicing of said semi-conductor wafer, consider as IC chip, and said IC chip rear face is 
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made to carry out fixing survival of the 2nd adhesive layer and the 1st adhesive layer, and it exfoliates 
from a base material and is characterized by carrying out thermocompression bonding of said IC chip 
through said 1st adhesive layer on the die pad section. 
[0013] 

According to such this invention, the wafer dicing and the sheet for adhesion which can imprint the 
adhesive layer which can form the die bond layer which could perform smoothly pasting activity to a 
semi-conductor wafer and pickup actuation of IC chip, and was excellent in the storage modulus at the 
IC chip rear face are offered. 
[0014] 

[Embodiment of the Invention] 

Hereafter, the manufacture approach of of the wafer dicing, the sheet for adhesion, and semiconductor 
device concerning this invention is explained concretely. 

On a base material 1, the 1st adhesive layer 2 and the 2nd adhesive layer 3 carry out a laminating to this 
order, and the wafer dicing and the sheet 10 for adhesion concerning this invention come, as shown in 
drawing 1 . 
[0015] 

The configuration of the wafer dicing and the sheet 10 for adhesion concerning this invention can take 
all configurations, such as the shape of the shape of a tape, and a label. 
Base material 1 

As a base material 1 of wafer dicing and the sheet 10 for adhesion For example, a polyethylene film, a 
polypropylene film, a polybutene film, A polybutadiene film, the poly methyl pentene film, a polyvinyl 
chloride film, A vinyl chloride copolymer film, a polyethylene terephthalate film, A 
polyethylenenaphthalate film, a polybutylene terephthalate film, A polyurethane film, an ethylene vinyl 
acetate film, an ionomer resin film, Bright films, such as ethylene and (meta) an acrylic-acid copolymer 
film, ethylene and (meta) an acrylic ester copolymer film, a polystyrene film, a polycarbonate film, and 
a polyimide film, are used. Moreover, these bridge formation films are also used. Furthermore, you may 
be these laminated films. Moreover, the opaque film and fluororesin film which colored these besides 
the above-mentioned bright film can be used. 
[0016] 

When using the wafer dicing and the sheet 10 for adhesion concerning this invention for the production 
process of a semiconductor device, IC chip rear face is made to carry out fixing survival of the 2nd 
adhesive layer 3 and the 1st adhesive layer 2, and it exfoliates from a base material 1 . For this reason, 
the surface tension of the field which touches the 1st adhesive layer 2 of a base material 1 is 40 dyn/cm 
preferably. They are 37 dyn/cm still more preferably hereafter. They are 35 dyn/cm especially preferably 
hereafter. It is desirable that it is the following. Construction material is chosen suitably, and the base 
material with such low surface tension can acquire it, and can also be obtained by applying a remover on 
the surface of a base material, and performing exfoliation processing. 
[0017] 

As a remover used for exfoliation processing of a base material 1, although an alkyd system, a silicone 
system, a fluorine system, an unsaturated polyester system, a polyolefine system, a wax system, etc. are 
used, since the remover of an alkyd system, a silicone system, and a fluorine system has thermal 
resistance especially, it is desirable. Especially the adhesion to a base material film is high, and since it 
is easy to adjust surface tension, an alkyd resin is desirable. 
[0018] 

in order to carry out exfoliation processing of the front face of a base material 1 using the above- 
mentioned remover - a remover — as it is — a non-solvent — it is — or solvent dilution ~ an emulsion — 
izing - a gravure coating machine, a MEIYA bar coating machine, an air knife coating machine, a roll 
coater, etc. -- applying - ordinary temperature - or what is necessary is to heat electron ray harden or 
just to form a layered product by the wet lamination nation, dry lamination, and thermofusion 
lamination, the melting extrusion lamination, co-extrusion processing, etc. 
[0019] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/5/07 



JP,2004-095844,A [DETAILED DESCRIPTION] 



Page 4 of 14 



10-500 micrometers of 15-300 micrometers of usual of the thickness of such a base material are about 
20-250 micrometers especially preferably preferably. 
The 1st adhesive layer 2 

In the manufacture approach of the semiconductor device mentioned later, the 1st adhesive layer 2 is 
arranged in the lowest side of the taken-up chip, and is used for fixing with the die pad section. 
[0020] 

Therefore, it is used, without restricting especially the adhesive conventionally used for this kind of 
application. However, in order to make easy exfoliation from base material 1 front face, as for the 1st 
adhesive layer, it is desirable to have an energy-line hardenability component. By stiffening an energy- 
line hardenability component, since adhesion decreases, exfoliation from base material 1 front face can 
be performed easily. Moreover, in order to strengthen fixing with the die pad section, it is desirable to 
have a thermosetting component. After laying to the die pad section, a thermosetting component is 
activated by heating, and it can paste up now firmly to the die pad section. 
[0021] 

That is, as for the 1st adhesive layer 2, it is desirable to have energy-line hardenability and heating 
hardenability and to have the property which can be used as adhesives in the case of mounting. 
As an example of such an adhesive, the adhesive which consists of (A) adhesion component, a (B) 
energy-line hardenability component, and a (C) heat-curing mold adhesion component, for example can 
be raised. 
[0022] 

As an adhesion component (A), general-purpose binders, such as acrylic, a rubber system, a polyester 
system, and a silicone system, are used, and especially an acrylic binder is used preferably. The acrylic 
ester copolymer which consists of a configuration unit drawn from an acrylic ester (meta) monomer and 
(meta) an acrylic-acid derivative as an acrylic binder, for example (meta) is mentioned. As an acrylic 
ester (meta) monomer, acrylic-acid (meta) cycloalkyl ester, acrylic-acid (meta) benzyl ester, and the 
acrylic-acid alkyl ester whose carbon numbers of an alkyl group are 1-18 (meta) are used here. Also in 
these, the acrylic-acid alkyl ester whose carbon numbers of an alkyl group are 1-18 preferably (meta), 
for example, a methyl acrylate, a methyl methacrylate, an ethyl acrylate, ethyl methacrylate, acrylic-acid 
propyl, methacrylic-acid propyl, butyl acrylate, methacrylic-acid butyl, etc. are used especially. 
Moreover, as an acrylic-acid (meta) derivative, metaglycidyl acrylate etc. can be mentioned, for example 
(meta). 
[0023] 

Especially as above acrylic binders, th e copolymer of an acrylic acid (meta) or (meta) metaplycidvL 
acrylate , and at least one kind of acrylic-acid (meta) alkyl ester is desirable, in this case, the content of 
the component unit guided from the metaglycidyl acrylate (meta) in a copolymer - usually - 0-80-mol 
% « it is 5-50-mol % preferably. By introducing a glycidyl group, compatibility with the epoxy resin as 
a heat-curing mold adhesion component mentioned later improves, and Tg after hardening becomes high 
and thermal resistance's improves. (Meta) the content of the component unit guided from an acrylic acid 
- usually - 0-40-mol % it is 5-20-mol % preferably. Moreover (meta), as acrylic-acid alkyl ester, it is 
desirable to use a methyl acrylate (meta), an ethyl acrylate (meta), butyl acrylate (meta), etc. Moreover, 
control of adhesion with adherend or adhesion physical properties becomes easy by introducing 
hydroxyl-group content monomers, such as acrylic-acid hydroxyethyl. 
[0024] 

The molecular weight of an acrylic binder is 100000 or more preferably, and is 150000-1 million 
especially preferably. Moreover, the glass transition temperature of an acrylic binder is about -70-0 
degree C, and usually has preferably 20 degrees C or less of adhesiveness in ordinary temperature (23 
degrees C). 

An energy-line hardenability component (B) is a compound which carries out polymerization hardening, 
when the exposure of energy lines, such as ultraviolet rays and an electron ray, is received. As an 
example of this energy-line polymerization nature compound A low molecular weight compound which 
is indicated by JP,60- 196,956, A and JP,60-223,139,A is raised. For example, specifically 
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Trimethylolpropane triacrylate, tetramethylolmethane tetraacrylate, A pentaerythritol thoria chestnut 
rate, dipentaeiythritolmonohydroxypentaacrylate, Dipentaerythritol hexaacrylate or 1, 4-butylene-glycol 
diacrylate, Aery late system compounds, such as 1 ,6-hexanediol diacrylate, poly ethylene-glycol 
diacrylate, oligoester acrylate, and urethane acrylate system oligomer, are used, such a compound - 
intramolecular -- at least one polymerization nature double bond ~ having usually -- molecular weight 

100-30000 - it is 300 to about 10000 preferably. 
[0025] 

Furthermore as other examples of an energy-line polymerization nature compound, a dicyclopentadiene 
frame and the dicyclopentadiene frame content energy-line polymerization nature compound which has 
preferably at least one energy-line polymerization nature machines [ 2-10 ] are raised to intramolecular. 
The molecular weight of this dicyclopentadiene frame content energy-line polymerization nature 
compound is 250 to about 500 preferably [ it is desirable and ] to 150-840, and a pan. 
[0026] 

Specifically as a dicyclopentadiene frame content energy-line polymerization nature compound, R-684 
(trade name: Nippon Kayaku [ Co., Ltd. ] Co., Ltd. make) etc. is raised. 

Moreover, the oligomer which has functional groups other than these, such as a hydroxyl group or a 
carboxyl group, like epoxy denaturation acrylate, polyester acrylate, polyether acrylate, and itaconic- 
acid oligomer can also be used. 
[0027] 

general - the (Component A) 100 weight section - receiving - a component (B) ~ the 10 - 150 weight 
section - it is preferably used at a rate of 30- 130 weight section extent. 

The above components (A) And the adhesive constituent which consists of (B) is hardened by energy- 
line exposure. Specifically as an energy line, ultraviolet rays, an electron ray, etc. are used. 
[0028] 

Moreover, as what has the above-mentioned component (A) and the property of (B), the energy-line 
hardening mold copolymer (it may be hereafter indicated as a component (AB)) which has an energy- 
line polymerization nature machine may be used for a side chain. Such an energy-line hardening mold 
copolymer has the property which combines adhesiveness and energy-line hardenability. As for the 
energy-line hardening mold copolymer which has an energy-line polymerization nature machine in a 
side chain, the detail is indicated by JP,5-32946,A, JP,8-27239,A, etc. 
[0029] 

When using ultraviolet rays as an energy line, the polymerization setting time and a beam-of-light dose 
can be lessened by mixing a photopolymerization initiator. 

As such a photopolymerization initiator, specifically A benzophenone, an acetophenone, a benzoin, 
benzoin methyl ether, Benzoin ethyl ether, benzoin iso-propyl ether, benzoin isobutyl ether, A benzoin 
benzoic acid, benzoin methyl benzoate, benzoin dimethyl ketal, 2, 4-diethyl thioxanthone, alpha- 
hydroxy cyclohexyl phenyl ketone, Benzyl diphenyl sulfide, tetramethylthiuram monosulfide, 
Azobisisobutyronitril, benzyl, dibenzyl, diacetyl, beta-crawl Anthraquinone or 2 and 4, and 6-trimethyl 
benzoyl diphenyl phosphine oxide etc. is mentioned. 
[0030] 

It is desirable to the sum total of said component (A) + (B), or the component (AB) 100 weight section 
the 0.3 - 4.5 weight section and to use a photopolymerization initiator at a rate of 0.5 - 4.0 weight 
section extent preferably. 

the heat-curing mold adhesion (component C) 100 weight section which lists the above-mentioned 
component (A+B or AB) to a degree - receiving - usually - the 10 - 300 weight section - desirable - 
the 15 - 200 weight section - it is especially used in the amount of the 20- 150 weight section 
preferably. 
[0031] 

Although a heat-curing mold adhesion component (C) is not hardened depending on an energy line, if 
heating is received, it will make it three-dimensions reticulated, and has the property to paste up 
adherend firmly. Generally such a heat-curing mold adhesion component (C) is formed from 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/5/07 



. JP,2004-095844 5 A [DETAILED DESCRIPTION] 



Page 6 of 14 



thermosetting resin, such as epoxy, phenoxy, a phenol, resorcinol, urea, a melamine, a fiiran, unsaturated 
polyester, and silicone, and a suitable hardening accelerator. Various such heat-curing mold adhesion 
components are known, and they can use various heat-curing mold adhesion components better known 
than before, without being restricted especially in this invention. As an example of such a heat-curing 
mold adhesion component, the adhesion component which consists of an epoxy resin (C-l) and a heat 
(C-2) active type latency epoxy resin curing agent can be mentioned. 
[0032] 

Although various epoxy resins better known than before are used as an epoxy resin (C-l), a with a 
molecular weight of about 300 to 2000 thing is desirable, and it is usually desirable molecular weight 
300-500 and especially to use preferably in the epoxy resin of the shape of ordinary state liquid of 330- 
400, and molecular weight 400-2000 and the form which blended the epoxy resin of the ordinary state 
solid-state of 500-1500 preferably. Moreover, the weight per epoxy equivalent of the epoxy resin 
preferably used in this invention is usually 50 - 5000 g/eq. As such an epoxy resin, specifically 
Bisphenol A, Bisphenol F, resorcinol, a phenol novolak, Glycidyl ether of phenols, such as a cresol 
novolak; Butanediol, Glycidyl ether of alcohols, such as a polyethylene glycol and a polypropylene 
glycol; A phthalic acid, The epoxy resin of the glycidyl mold which permuted the active hydrogen 
combined with nitrogen atoms, such as glycidyl ether; aniline isocyanurate of carboxylic acids, such as 
isophthalic acid and a tetrahydrophtal acid, by the glycidyl group, or an alkyl glycidyl mold; Vinyl 
cyclohexane diepoxide, Like 3, 4-epoxy cyclohexyl methyl -3, 4-JISHIKURO hexane carboxylate, 2-(3, 
4-epoxy) cyclohexyl -5, and 5-spiro (3, 4-epoxy) cyclohexane-m-dioxane The so-called alicycle mold 
epoxide into which epoxy was introduced can be mentioned by oxidizing the carbon-carbon double 
bond of intramolecular, for example. 
[0033] 

Also in these, the glycidyl ether mold epoxy resin of bisphenols, a cresol novolak mold epoxy resin, and 
a phenol novolak mold epoxy resin are preferably used by this invention. 

Furthermore, a dicyclopentadiene frame and the dicyclopentadiene frame content epoxy resin which has 
a reactant epoxy group may be used for intramolecular. Such a dicyclopentadiene frame content epoxy 
resin is usually a solid in an ordinary state, and 40-90 degrees C of 45-80 degrees C of the softening 
temperature are about 50-70 degrees C especially preferably still more preferably preferably, moreover, 
the molecular weight of a dicyclopentadiene frame content epoxy resin — desirable ~ 430-3000 — 
further - desirable - 700-2500 - it is 1000-2000 especially preferably. Furthermore, the weight per 
epoxy equivalent of this dicyclopentadiene frame content epoxy resin is 210 - 400 g/eq especially 
preferably 200 to 800 g/eq still more preferably 190 to 1000 g/eq preferably. 
[0034] 

As a dicyclopentadiene frame content epoxy resin, XD-1000-L (trade name: Nippon Kayaku Co., Ltd. 
make), EXA-7200HH (trade name: Dainippon Ink & Chemicals, Inc. make), etc. are specifically raised. 
Water absorption fries low the hardened material of such a dicyclopentadiene frame content epoxy resin, 
and it can prevent the package crack at the time of a reflow. These epoxy resins are one-sort 
independent, or can be used combining two or more sorts. 
[0035] 

A heat active type latency epoxy resin curing agent (C-2) does not react with an epoxy resin at a room 
temperature, but is activated with heating beyond a certain temperature, and are an epoxy resin and a 
curing agent of the type which reacts. 

The approach which is distributing to stability in an epoxy resin (C-l) near the approach; room 
temperature which generates active species (an anion, cation) by the chemical reaction by heating, 
dissolves and dissolves with an epoxy resin at an elevated temperature, is eluted at an elevated 
temperature with the curing agent of the approach; molecular-sieve enclosure type which starts a 
hardening reaction in the activation approach of a heat active type latency epoxy resin curing agent (C- 
2), and starts a hardening reaction; the approach by the microcapsule etc. exists. 
[0036] 

These heat active type latency epoxy resin curing agent is one-sort independent, or can be used 
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combining two or more sorts. Also in the above, a dicyandiamide, imidazole compounds, or such 
mixture are especially desirable. 

the above heat active type latency epoxy resin curing agents (C-2) — the epoxy resin (C-l) 100 weight 
section — receiving — usually - 0.1 - 20 weight section — desirable — 0.5 - 15 weight section - it is 
especially used at a rate of 1 - 10 weight section preferably. 
[0037] 

A coupling agent (D) may be further blended with the 1st adhesive layer 2. As for a coupling agent (D), 
it is desirable to have the - (C) component (above-mentioned [ A ]), the functional group which a 
component (C) has preferably, and the radical which reacts. 

If the organic functional group in a coupling agent reacts to hardening reaction time with a heat-curing 
mold adhesion component (C) (especially preferably epoxy resin), without spoiling the thermal 
resistance of a hardened material, a coupling agent (D) can raise an adhesive property and adhesion, and 
a water resisting property's (resistance to moist heat) will improve further. 
[0038] 

As a coupling agent (D), the versatility, cost merit, etc. to a silane system (silane coupling agent) is 
desirable, moreover, the above coupling agents (D) - said heat-curing mold adhesion (component C) 
100 weight section ~ receiving - usually — 0.1 - 20 weight section - desirable — 0.3-15 weight section 
- it is especially used at a rate of 0.5 - 10 weight section preferably. 
[0039] 

In the above-mentioned adhesive, in order to adjust the initial adhesive strength and cohesive force 
before an energy-line exposure, an organic multiple-valued isocyanate compound, an organic multiple- 
valued imine compound, etc. can also be added. 

As the above-mentioned organic multiple-valued isocyanate compound, the trimer of an aromatic series 
multiple-valued isocyanate compound, an aliphatic series multiple-valued isocyanate compound, 
alicycle group multiple-valued isocyanate compounds, and these multiple-valued isocyanate 
compounds, the end isocyanate urethane prepolymer which these multiples-valued isocyanate compound 
and a polyol compound are made to react, and is obtained can be raised. As a still more concrete 
example of an organic multiple-valued isocyanate compound For example, 2, 4-tolylene diisocyanate, 2, 
6-tolylene diisocyanate, 1, 3-xylylene diisocyanate, 1, 4-xylene diisocyanate, Diphenylmethane -4, 4'- 
diisocyanate, diphenylmethane -2, 4'-diisocyanate, 3 -methyl diphenylmethane diisocyanate, 
hexamethylene diisocyanate, Isophorone diisocyanate, dicyclohexyl methane -4, 4 f -diisocyanate, 
dicyclohexyl methane -2, 4'-diisocyanate, lysine isocyanate, etc. are raised. 
[0040] 

As an example of the above-mentioned organic multiple-valued imine compound, the N and N f - 
diphenylmethane -4, - screw (1-aziridine carboxy amide), trimethylol propane-tree beta-aziridinyl 
propionate, tetramethylolmethane-tree beta-aziridinyl propionate, and 4'N, N'-toluene -2, 4-bis(l- 
aziridine carboxyamide) triethylenemelamine, etc. can be raised. 
[0041] 

the addition of the above-mentioned organic multiple- valued isocyanate compound and an organic 
multiple-valued imine compound — per a component (A) or component (AB) 100 weight section — 
desirable - the 0.01 - 5.0 weight section - further - desirable - the 0.05 - 4.0 weight section ~ it is the 
0.1 - 3.0 weight section especially preferably. 

As for the thickness of the 1st adhesive layer 2 which consists of the above components, it is usually 

preferably desirable that it is 10-60 micrometers 3-100 micrometers. 

[0042] 

The adhesive which consists of each above component has energy-line hardenability and heating 
hardenability, can be stuck to a base material 1 in the case of dicing, can be contributed to 
immobilization of a wafer, and can be used as adhesives on which a chip and the die pad section are 
pasted up in the case of mounting. And a shock-proof high hardened material can be eventually given 
through heat curing, moreover, it excels also in the balance of shear strength and peel strength, and 
sufficient adhesion physical properties can be held under a severe **** condition. 
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[0043] 

Moreover, in the adhesive layer 2 of the above 1st, and the 2nd adhesive layer 3 mentioned later, further, 
although gold, silver, copper, nickel, aluminum, stainless steel, carbon, a ceramic or nickel, aluminum, 
etc. were covered with silver for the purpose of grant conductive [ behind die bond ], or thermally 
conductive, conductivity [ like ] and a thermally conductive filler may be added. These additives may be 
blended at a rate of 10 - 400 weight section extent to a total of 100 weight sections of the component 
(except for this additive) of each class. In addition, two-layer is chosen from the ingredient to which 
conductivity was given when [ both ] aiming at conductivity. 
[0044] 

The 2nd adhesive layer 3 

In the manufacture approach of the semiconductor device mentioned later, the 2nd adhesive layer 3 fixes 
a wafer at the time of dicing, and it is used in order to hold the chip by which cutting separation was 
carried out. 

A 1.2x109 to 9.9x101 lPa thing has preferably the minimum value of the storage modulus of the range 
of -50-150 degrees C still more preferably desirable after hardening as 2nd adhesive layer 3 of the wafer 
dicing and the sheet for adhesion of this invention 109Pa or more 108Pa or more. If the 2nd adhesive 
layer 3 after hardening shows such a high storage modulus, the dependability after processing it into an 
IC package will improve. 
[0045] 

Moreover, the complex modulus before hardening has [ the 2nd adhesive layer 3 of the wafer dicing and 
the sheet for adhesion of this invention ] a 8.0x107 to 4.0xl04Pa preferably desirable thing 108Pa or 
less. Even if with [ the 2nd adhesive layer 3 before hardening ] such a complex modulus it adds a filler 
to a large quantity and the tuck force is insufficient for rate[ of high elasticity ]-izing, the stickiness in 
the ordinary temperature over a wafer can be secured. 
[0046] 

The adhesive which consists of the (A) adhesion component same as an example of such an adhesive as 
the 1st adhesive layer 2 mentioned above, for example and a (C) heat-curing mold adhesion component 
can be raised. However, since it is not necessary to take into consideration detachability with the 1st 
adhesive layer 2, an energy-line hardenability component (B) may be blended and it is not necessary to 
blend it. 
[0047] 

In this case, a component (C) is used at a rate of 50 - 2000 weight section extent preferably [ it is 
desirable and ] to the 10 - 3000 weight section and a pan to the (Component A) 100 weight section. 
Furthermore, other components, such as a coupling agent (D) and an isocyanate compound, as well as 
said 1st adhesive layer 2 may be included if needed. A coupling agent (D) is used at a rate of 0.5-15 
weight section preferably [ it is desirable and ] to 0.1 - 20 weight section and a pan to said heat-curing 
mold adhesion (component C) 100 weight section. 
[0048] 

Furthermore, in order to raise the storage modulus after hardening to said 2nd adhesive layer 3, it is 
desirable to add an inorganic filler. As an inorganic filler, a silica, an alumina, etc. are mentioned, and 
since it can do the impurity used as the cause of causing metal corrosion, few, and especially a silica can 
improve the dependability of a semiconductor device, it is desirable. Moreover, a crystalline silica has 
high thermal conductivity, and since thermal expansion nature is small, fused silica (amorphous silica) is 
suitably chosen according to the property required of a semiconductor device. Furthermore, since the 
synthetic silica which removed the uranium which is the matter of alpha-rays bleedoff nature, and 
thorium as much as possible can reduce malfunction of a semiconductor device, it is desirable. 
[0049] 

The 2nd adhesive layer 3 can gather the storage modulus after hardening by raising the pack density of 
the inorganic filler of the distributed condition in a component, without gathering the complex modulus 
before hardening. As for the pack density of an inorganic filler, it is desirable in the component of the 
2nd adhesive layer that it is 30 - 80 % of the weight, and it is still more desirable that it is 40 - 75 % of 
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the weight. Moreover, as for the mean particle diameter of said inorganic filler, it is desirable that it is 
0.01-20 micrometers, and it is still more desirable that mean particle diameter uses together the 
inorganic filler of a different particle size with 0.01-1.0 micrometers and a mean particle diameter of 
2.0-20 micrometers. Concomitant use of the inorganic filler from which particle size differs can raise the 
pack density of the inorganic filler in the component of the 2nd adhesive layer. Moreover, the 
configuration of an inorganic filler has desirable things for which especially definition is suitably chosen 
so that it may not be carried out but pack density may become high, such as the shape of a globular 
shape and a real ball, a circle grain, and a letter of crushing. 
[0050] 

As for the thickness of the 2nd adhesive layer 3 which consists of the above components, it is usually 
preferably desirable that it is 10-60 micrometers 3-100 micrometers. 
Wafer dicing and the sheet for adhesion 

The 1st adhesive layer 2 and the 2nd adhesive layer 3 come to carry out the laminating of the wafer 

dicing and the sheet 10 for adhesion of this invention to this order on a base material 1 . 

[0051] 

Although especially definition is not carried out, as for the manufacture approach of wafer dicing and 
the sheet 10 for adhesion, it is desirable to carry out the laminating of the 1st adhesive layer 2 and the 
2nd adhesive layer 3 one by one on a base material 1 . 

In addition, in order to protect the 2nd adhesive layer 3 before the activity of the wafer dicing and the 
sheet 10 for adhesion of this invention, the laminating of the exfoliation film may be carried out to the 
top face of a sheet 10. 
[0052] 

Moreover, the pressure sensitive adhesive sheet 4 for ring-frame immobilization for fixing a ring frame 
5 may be formed in the surface periphery section of the 2nd adhesive layer 3. 
The manufacture approach of a semiconductor device 

Next, the manufacture approach of the semiconductor device concerning this invention is explained. In 
the manufacture approach of this invention, first, wafer dicing and the sheet 10 for adhesion are fixed by 
the ring frame 5 on dicing equipment, one field of a silicon wafer 6 is laid on the 2nd [ of wafer dicing 
and the sheet 10 for adhesion ] adhesive layer 3, it presses lightly, and a wafer 6 is fixed. 
[0053] 

Then, when the energy-line hardenability component is contained in the 1st adhesive layer 2, an energy- 
line is irradiated from a base material 1 side, and the cohesive force of the 1st adhesive layer 2 reduces 
the adhesive strength between raising, the 1st adhesive layer 2, and a base material 1. 
Subsequently, using cutting means, such as a dicing saw, the above-mentioned silicon wafer 6 is cut and 
IC chip 6' is obtained (refer to drawing 2 ). The cutting depth in this case is made into the depth which 
considered the sum total of the thickness of a silicon wafer 6, and the thickness of the 2nd adhesive layer 
3 and the 1 st adhesive layer 2, and a part of a dicing saw worn out. 
[0054] 

In addition, said energy-line exposure may be performed after dicing, and you may carry out after the 
following expanded process. 

Subsequently, if it performs expanded one of the sheet 10 for adhesion if needed, as shown in drawing 

3 , IC chip spacing is extended, and IC chip can be taken up still more easily. 

[0055] 

Thus, if IC chip 6' is taken up, IC chip rear face can be made to be able to carry out fixing survival of the 
2nd adhesive layer 3 and the 1st adhesive layer 2 which were cut, and it can exfoliate from a base 
material 1 (refer to drawing 4 ). 

Subsequently, IC chip 6' is laid in the die pad section through the 1st adhesive layer 2. Before the die 
pad section lays IC chip 6', it is heated, or it is heated immediately after installation. 80-200 degrees C 
whenever [ stoving temperature ] is usually 100-180 degrees C preferably, heating time is usually 0.5 
seconds - 3 minutes preferably for 0.1 seconds to 5 minutes, and a chip mounting pressure is usually 
lkPa-150MPa. 
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[0056] 

After carrying out chip mounting of the IC chip at the die pad section, by heating further, the 1st 
adhesive layer 2 and the 2nd adhesive layer 3 can harden, and IC chip and the die pad section can be 
pasted up firmly. As heat hardening conditions in this case, 80-200 degrees C whenever [ stoving 
temperature ] is usually 100-180 degrees C preferably, and heating time is usually 10 minutes - 90 
minutes preferably for 1 minute to 120 minutes. 
[0057] 

Consequently, in the mounting article obtained, since it becomes the configuration that the 2nd adhesive 
layer which the adhesive which is the means for detachable of a chip hardens, and is rate[ of high 
elasticity ]-ized in this hardened material was incorporated, even if the storage modulus of this means 
for detachable becomes very high and it is under a severe condition, sufficient package dependability 
and board mounting nature are attained. 

In addition, the sheet for adhesion of this invention is also applicable to adhesion of a semiconducting 

compound besides the above operation, glass, the ceramics, a metal, etc. 

[0058] 

[Effect of the Invention] 

According to such this invention, the wafer dicing and the sheet for adhesion which can imprint the 

adhesive layer which can form the die bond layer which could perform smoothly pasting activity to a 

semi-conductor wafer and pickup actuation of IC chip, and was excellent in the storage modulus at the 

IC chip rear face are offered. 

[0059] 

[Example] 

Although an example explains this invention below, this invention is not limited to these examples. 
In addition, in the following examples, "the complex modulus before hardening", "the storage modulus 
after hardening", "package dependability", and "board mounting dependability" were evaluated as 
follows. 
[0060] 

"The complex modulus before hardening" 

The complex modulus before hardening of the 2nd adhesive layer of the wafer dicing and adhesion sheet 
of an example and the example of a comparison was measured by RDA-II (3.5Hz of test frequencies) by 
the LEO metrics company. 

Spreading desiccation of the compound used as the 2nd adhesive layer was carried out on the exfoliation 
sheet, the 2nd adhesive layer before hardening of 50 micrometers of desiccation thickness (un- 
hardening) was created, and the complex modulus was measured by the above-mentioned approach. 
[0061] 

"The storage modulus after hardening" 

The storage modulus of the 2nd adhesive layer of the wafer dicing and adhesion sheet of an example and 
the example of a comparison measured the range of -50-150 degree C on the frequency of 1 1 Hz with the 
dynamic viscoelasticity measuring device (cage en tech company make, RHEOVIBRON DDV-II-EP). 
It was made to harden by carrying out heating for [ 160 degrees-C ] 60 minutes, and the exfoliation sheet 
was removed, the adhesive layer (hardened material) of a monolayer was created [ the non-hardened 
adhesive layer was created like measurement of the above-mentioned complex modulus, ], and the 
storage modulus of this was measured. 
[0062] 

"Package dependability" 

(1) Manufacture of a semiconductor chip 

# The wafer dicing and adhesion sheet of an example and the example of a comparison were stuck on 
the polished surface of the silicon wafer (200 micrometers in the diameter of 100mm, thickness) which 
carried out 2000 polish processing with the tape mounter (the LINTEC Corp. make, Adwill RAD2500), 
and it fixed to it at the ring frame for wafer dicing (disco company make, 2-6-1). Then, ultraviolet rays ' 
were irradiated from the base material side using UV irradiation equipment (the LINTEC Corp. make, 
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Adwill RAD2000). Next, dicing was carried out to the 9.0mmx9.0mm chip size using dicing equipment 
(the Tokyo Seimitsu Co., Ltd. make, AWD-4000B). The amount of slitting in the case of dicing cut 10 
micrometers of base materials deeply. Then, it thrust up with the needle from the wafer dicing and 
adhesion sheet side, and it took up so that a chip might exfoliate from the interface of a base material. 

(2) Manufacture of an IC package 

The 1st [ of the chip of a laminating condition ] adhesive layer side was stuck to the die pad section of 
the substrate for IC packages (it is the layered product of a polyimide film (50 micrometers) and 
electrolytic copper foil (20 micrometers), pattern processing of palladium plating and the gold plate is 
carried out on copper foil as the die pad section at order, and it has a solder resist with a height of 25 
micrometers further) by pressure the condition for 120 degrees C, 150MPa, and 1 second, and chip 
mounting was performed in it. Then, heat hardening of the adhesive layer was carried out the condition 
for 160 degrees C and 60 minutes. Furthermore, the mould of the side in which the chip of a substrate 
was attached by mould resin (a biphenyl mold epoxy resin and phenol novolak resin are contained) was 
carried out to the predetermined configuration, resin was stiffened and high voltage closure was carried 
out in 175 degrees C and 6 hours. Next, the IC package of installation and a BGA (Ball Grid Allay) 
mold was completed for a lead free-lancer's with a diameter of 0.5 micrometers pewter ball by the 
predetermined approach to the substrate side which is not closed. 

(3) Assessment of package dependability 

After leaving the obtained IC package for 168 hours and making it absorb moisture under 85 degrees C 
and 60%RH condition, when IR reflow of 260 degrees C of maximum temperatures was performed 
twice, scanning ultrasonic test equipment and cross-section observation estimated the existence of the 
float and peeling like a joint, and the existence of package crack initiation. 
[0063] 

"Board mounting dependability" 

The IC package of the BGA mold created above "package dependability" was mounted in the mother 
board (build up patchboard by which the laminating was carried out to high density real wearing using 
BT resin) in 260 degrees C and 1 minute. 

In the mother board in which the IC package was mounted, it is 1000 cycle ****** about -40 and a 125- 
degree C thermal shock (let for [ maintenance ] 9 minutes, for [ cooling ] 1 minute, and for [ cooling 
temperature maintenance ] 9 minutes be 1 cycles whenever [ stoving temperature ] for [ heating ] 1 
minute). Scanning ultrasonic test equipment and cross-section observation estimated the existence of the 
crack generated between a mother board and an IC package. 
[0064] 

"Creation of wafer dicing and the sheet for adhesion" 

The following were used as a base material and an adhesive layer. 

Base material: The layered product of an ethylene methacrylic-acid copolymer film (60 micrometers in 
thickness) and an ethylene methyl-methacrylate copolymer film (40 micrometers in thickness, surface 
tension 35 dyn/cm) was used. 

Adhesive: The presentation of the 1st adhesive (base material side) and the 2nd adhesive (wafer side) is 
shown in the following table. In addition, the "section" in a table shows the weight section. 
[0065] 
[A table 1] 
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[0066] 

In addition, each component in a table and the ingredient are as follows. 

(1) Adhesion component (A) : the copolymer with a weight average molecular weight [ 800,000 ] and a 
glass transition temperature of -28 degrees C which comes to copolymerize the butyl aery late 55 weight 
section, the methacrylic-acid 10 weight section, and the glycidyl methacrylate 20 weight section and the 
acrylic-acid 2 -hydroxy ethyl 15 weight section. 

(2) Energy-line hardenability component (B) 

Dipentaerythritol hexaacrylate (the Nippon Kayaku make, KARAYADDO DPHA): The six sections 
Dicyclopentadiene frame content aery late (the Nippon Kayaku make, KARAYADDO R684): The six 
sections 

(3) Thermosetting adhesion component (C) : the constituent which consists of the following component 
Acrylic distribution bisphenol A mold liquefied epoxy resin (the NIPPON SHOKUBAI make, 
BPA328): The 20 sections 

Dicyclopentadiene frame content solid epoxy resin (the Dainippon Ink & Chemicals make, EXA- 
7200HH): The 20 sections 

Dicyclopentadiene frame content solid epoxy resin (the Nippon Kayaku make, XD-1000-L): The 20 
sections 

Dicyandiamide system curing agent (the product made from the Asahi electrification, ADEKA hardener 
3 63 6 AS): The two sections 

Imidazole system curing agent (the Shikoku Chemicals make, cure ZORU 2PHZ): The two sections 

(4) Silane coupling agent (D) : the Mitsubishi Chemical make, MKC silicate MSEP2 

(5) Polyisocyanate : the addition product of trimethylol propane and toluylene diisocyanate 

(6) Photopolymerization initiator 

2, 4, 6-trimethyl benzoyl diphenyl phosphine oxide 

(7) Fused-quartz filler : CUS-8I (the Toshiba Ceramics make, mean particle diameter of 8 micrometers) 

(8) Synthetic silica filler : SO-C2 (the product made from ADOMA tex, ADOMA fine ** mean particle 
diameter of 0.5 micrometers) 

[0067] 

[Examples 1-3] 

Spreading desiccation was carried out using the roll knife coating machine, and the laminating of the 
compound for the 1st adhesive (table 1 reference) was carried out to the exfoliation processing side of 
the exfoliation sheet for spreading side protection (38 micrometers in the LINTEC Corp. make and 
thickness, SPPET381 1) in the field by the side of the ethylene-methyl-methacrylate copolymer film with 
a thickness of 100 micrometers of a base material so that desiccation thickness might be set to 30 
micrometers. Next, on another exfoliation sheet (SPPET381 1), spreading desiccation of the compound 
for the 2nd adhesive layer (table 1 reference) was carried out using the roll knife coating machine so that 
desiccation thickness might be set to 20 micrometers, exfoliating the exfoliation sheet which has 
protected the 1st adhesive layer, the laminating of the 2nd adhesive layer was carried out, and wafer 
dicing and the sheet for adhesion were created. 
[0068] 

The pressure sensitive adhesive sheet in which 10 micrometers (the LINTEC Corp. make, M-4) of 
acrylic binders which have removability were formed was used for one side of the base material of a 
polyvinyl chloride film with a thickness of 80 micrometers as a pressure sensitive adhesive sheet for 
ring-frame immobilization. This pressure sensitive adhesive sheet for ring-frame immobilization was 
stuck on the base material side of the pressure sensitive adhesive sheet for ring-frame immobilization in 
the with a bore of 165mm adhesive layer of ** the 2nd of the wafer dicing and the sheet for adhesion 
which clipped circularly and was created above. Next, it cut in the diameter of 207mm so that it might 
become the circular clipping part and circular concentric circle of the pressure sensitive adhesive sheet 
for ring-frame immobilization, and the laminated material of the wafer dicing and a sheet for adhesion 
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which is used for drawing 1 , and the pressure sensitive adhesive sheet for ring-frame immobilization 

was created. 

[0069] 

Assessment of "package dependability" and "board mounting dependability" was performed using the 
wafer dicing and the sheet for adhesion of the above-mentioned configuration. A result is shown in a 
table 2. 
[0070] 
[A table 2] 
£2 



[Brief Description of the Drawings] 

[Drawing 1] One process of the manufacture approach of the semiconductor device concerning this 
invention is shown. 

[Drawing 2] One process of the manufacture approach of the semiconductor device concerning this 
invention is shown. 

[Drawing 3] One process of the manufacture approach of the semiconductor device concerning this 
invention is shown. 

[Drawing 4] One process of the manufacture approach of the semiconductor device concerning this 
invention is shown. 
[Description of Notations] 
1— Base material 

2 - 1st adhesive layer 

3 — 2nd adhesive layer 

4 Pressure sensitive adhesive sheet for ring-frame immobilization 

5 — Ring frame 

6 Silicon wafer 
6' - IC chip 

10 — Wafer dicing adhesion sheet 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

They are the wafer dicing and the sheet for adhesion in which the 1st adhesive layer and the 2nd 
adhesive layer come to carry out a laminating to this order on a base material, 

The 2nd adhesive layer is the wafer dicing and an adhesion sheet characterized by the minimum value of 
the storage modulus of the range of -50-150 degrees C being 108Pa or more after hardening. 
[Claim 2] 

Said 2nd adhesive layer is the wafer dicing and an adhesion sheet according to claim 1 characterized by 
the complex modulus before hardening being 108Pa or less. 
[Claim 3] 

Said 2nd adhesive layer is the wafer dicing and an adhesion sheet according to claim 1 or 2 
characterized by consisting of an acrylic binder, an epoxy resin, and an inorganic filler, and this 
inorganic filler containing 30 to 80% of the weight in the component of the 2nd adhesive layer. 
[Claim 4] 

The wafer dicing and adhesion sheet according to claim 3 characterized by using together an inorganic 
filler with a mean particle diameter of 0.01-1.0 micrometers and an inorganic filler with a mean particle 
diameter of 2.0-20 micrometers as said inorganic filler. 
[Claim 5] 

The wafer dicing and the sheet for adhesion according to claim 1 to 4 characterized by the surface 
tension of the field which touches said 1st adhesive layer of said bpse material being 40 or less dyn/cm. 
[Claim 6] 

It is the wafer dicing and the sheet for adhesion in which the 1st adhesive layer and the 2nd adhesive 
layer come to carry out a laminating to this order on a base material, and the 2nd adhesive layer sticks a 
semi-conductor wafer on the 2nd adhesive layer of the wafer dicing and adhesion sheet characterized by 
the minimum value of the storage modulus of the range of -50-150 degrees C being 108Pa or more after 
hardening, 

The manufacture approach of the semiconductor device characterized by carrying out the dicing of said 
semi-conductor wafer, considering as IC chip, making said IC chip rear face carry out fixing survival of 
the 2nd adhesive layer and the 1st adhesive layer, exfoliating from a base material and carrying out 
thermocompression bonding of said IC chip through said 1st adhesive layer on the die pad section. 



[Translation done.] 
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[#fFfff#©IBB] 
[M$* l 1 

m2 <Dft&mmmii. mit&tc&^r - 5 0 ~ 1 5oic©fi5B©Rrit3Ptt*©«/htttfi 

[W*ffi 2 ] 

fiftB«2©tt»*fflJBtt, ®{tmi©$sSI#14s£tfl0 8 P a WT?»« C i*«t it* 
[B#JH3] 10 
7 Y 2 ©tt&SSJJl ©$#*&: 3 0-8 0 & C £ £? 

cw*w 4 ] 

BulB*ft«l7^ LT« fftSgO. 01-1. 0 nmO»8!7^7-t¥^il2. 

0-2 0 (iraOMl!7-f 7-i%«ffflLfe<:i:*#«i:t5if S3Ki2iO!>XA^'f 

5 ] 

mE*«OWE«10tt»»JWJiC*-r*iifO«ifi3B*^4 0 d y n/cm«TT'&£<: 

fc*»«tt««*ai~4o^fns»ici!foi>xA^^j/vy .»tfl!i'-h, 20 

S#±ic, SB 1 ©ttSSf ajJS:fe<fc tffg 2 ©*583g3JJia<<: <DMKm® IT459xa^ 
■>y^'S!M->-H'j6oT > m2<DttS«fflB(±. SHb^HCfc^T - 5 0 - 1 5 0 t 
©ttH©B?l!5Ptt*©*/h«*<l 0 8 Patti?*«Ci4»tkti!>XAif>fj/yir 

SUB, »10tt»«)(l»*Hta#StTl»^5ii«L 4 WElCfyyt^/<»F 

o 

caw© bib a an urn 30 

[ 0 0 0 1 ] 

*nmit, mm*? xsstr^ i/> 7 • mmm->~ heists. 35tc»t<a> 

[ 0 0 0 2 ] 
[«*©««] 

#>J 7Afc|gfc£©¥«#7x^{J*&cD:|*ffiT*M£*U £ © ? X si ? 

/jNfr (i cf»/7*) c^-r***) «nft»ca<oiiTSST>>yniic 40 

, ft. ft* i*x^>f^^, e * * 7 >v 7©&i8#;ta*. e>nfc&, *n©* 
y? 4 y vxnic&mz nz 0 

[ 0 0 0 3 ] 

cnz<Dxm<DtyT*¥v?Tv7xmt$yTjy7xm(D7n-{ix%ffi9Sit-?%tzibic 

tfffl4Ji?g£*lT^5 (fthxtf, &H8¥ 2 - 3 2 1 8 1 *l&$g) » 

ftBaf 2-3 2 1 8 l^'iUCfi, tt£©ej£tt£9&Stt$tf#JJI2:« 6*S 

S*8t6£*r £ 5 fcStt i:©P^l©^«^^n > h p-;l/T?* ? J *s y 7 50 
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[ 0 0 0 4 ] 

KU *'-!'S«;ii«»SJ©£#Ifi* ! arWl?*S<l: 5 Kft*. t4b^« ±E©ttS*x 
[ 0 0 0 5 ] 

tc5T*> I CO/Wir-J'ilttMftL, *<D*iifc*S&T«**«tt#gjR 10 

?tl4t5t4oT*T^«, tctz.il. I C /W >r - v 7 © «M [p] ± # T Z & m&Wlb 

Lfr l« Wabft»ll¥ 2-32181 4&4Blc8B4S©S!i&**!IJB-?a. in M It & © Jfr 

[ 0 0 0 6 ] 

Sfc, ft* J: D 2V KCfl^SftT^i^-X h 8 » SO 7 ^ ^ A « & # SI ii , 8s 
OH#l){, Sfc7*7-**toLK#tefl:Lfc7*/l/Att«*a|-ett. ttfctttfffiT 

tc & « c t e ft 5 nrfiitt # & s o 

[ 0 0 0 7 ] 

-7a. VtK-m 2 6 6 5 3 8 3 § (Ctt, rjJfStti tC , #ft nJ£St£jg« 7 * A/ A * 
[ 0 0 0 8 ] 30 

*fc»ia«isiffifca5^#«iSJifcj»wffitt«S7>r;i/At)Vit»«s*nT^*fe«>» 

?<D'&, «*«©«**# fc#fcffiTLfc^C fctf* 9 , £ >y * 7 y 7**&*jB C -Tfc^ 
[ 0 0 0 9 ] 

flsft:fe,fctM C *?:/©£ 71* tt*R»fcfr*. * *»oJI?K#tt*Cff4'U IC^ 

[0010] 

7x/n*V y ♦ fttffflS'- h ft, 
*»±fci, SlO.«i»afflJBfcJ:tf*2©tt«S9IHS«c©IBIi:a)BLT40, 
»2©tt«SSlJBli» 8fcftEt^T-5 0~l 5 0 , C©«H©K , K3Pte*©«/hffi;&U 
0 8 P a W ± T * 3 C i: * ttft t L X ^ 5 o 
[0011]' 

*««iti^Ttt, mmmz <D^m^mmn, mitwi<Dmm®&mtf 1 o 8 Pa«Tt-$ 
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7^7-^649, mm&7 4 7-ti t t&2(Dlti&mM<Dl&ftfpK.3 0-8 0 Sft 
tltft? C tiMf£ L^„ C *R*»7 4 7- LT, ¥J3&@ 0 . 0 1-1. Op 

m©|R«7-f5-£¥J9tt&2. 0-2 0 pinOitfll^-r^-fcfcflfffl-rSCfcfl'fi'SL 

[0012] 

*fc, *««cj5^t, westtottcfli i ottttttMJiictt-rsaioiiiBaA^ 4 o d 

* 51 H fc ft 3 ¥ * # & ■ (0 H it £ £ (i , 

is > ■? • mm m ~> - v ? & ^ z . m 2 <Dttimmmm&. mit&tcis^T - 5 0 - 1 sot 10 

WE¥W#fx/\*dr-r^> jf LT I C y ~f t L SufiB I C <y 7gffi tc m 2 <D1ti®m 

mm. m i ott«3»ffljB*H«»#*«r»#*6*j(tL, sufe i cf»^t^;<? h 

[0013] 

C<0J:54*J8WCJ:ntf, ft^xn^caSlt^Ifc-J: ^ I C f y If 7 i» 7 7 / 

[0014] 20 
[%W©Hfif6 0^SS] 

*»Wt««'>irtif'fS'yy«8ifflS'-H Ott, aitc^-rjcatc, S# i ±fc, 

m i 2 « iixsm 2 3 we (omtcmm ltss. 

[001 5 ] 

<b®Z>Btt* 4:955. 
gtf l 

<7x/N*f-f * y jf • gfffli/- h l 0 <9SM 1 i: LTIi, It tads # U x U > 7 f Jl 30 

a , # y 7 u tr u > 7 w ;i/ a , l'J7f a-a> # y 7 * x > 7 4 >i a » 
;1/^>7 L >7 ^y^{kt:x;i,7'r;l/A, & ft e x ;i/ « j| & 7 * /I/A, I'Jif 

U>f l/7?l/-h7-f;H« 5l?yx^U>±7^b-h7f;l/A. *'J-7f l/Vfl/7 
^-1-7^^, # y 7 > 7 W ;!/ A, If P>»lf7 w 7 -f * 7 v - SfBM 7 

w;I/A, x^U>- 7 » y ;l/K«B^<*7 -f ;!/ A. x ^ U y • (^^) 7 * U /I/ 

&X7s t )l>#m&ft7 4 )l A. # 'J 7,f UV7-T /I/ A , # »J * - # * - h 7 ^ A> A , # 'J 
-< 5 H7^PAIOll7^;^A'ffll^tl5o Sftcn50«l*7^^Afeffl^5nS 
o £ 6 K C ft ?> «D*a/S 7 ^ ;l/AT*feo T <* l/^„ * fc , ± R <0 3 91 7 -c /I/ A <D flfi , C tl 6 
£3t&L;fc^gfE7Y;l>A. 7 7«SJg7 ffl^S t t A'T-f 5„ 
[0016] 40 

$L<tt40dyn/cm KT, f ^C!?H < li 3 7 d y n/ c m tiT. 

b < (i 3 5 d y n / c m «TT'$5 C t Ll,\ C © J; 5 & ^ ffi 31 7J ffi l/> » *t 

» S^JigfCglR LT?95 C t tfnTfiT'&£ $ S *f <D « ffl fC HJ US gij ^ ^ ft b T *J 

[0017] 

s ^F^ft# 'J XXT4/IS. *'Jtl/70^> 777Xi§*iffl^6nStf> #fC7;l/+ 50 



JP 2004-95844 A 2004. 3. 25 



[0018] 

, £ fi $ ft] # 8? ^ x v A,*, 3 yitLX , ^7tT7n-*-, ;>W-V-/t-n-*-, x 
7t-f73-?- % a-zl/a-J-lKiOl^LT^ *T & $ « ha ® & 5 ^ It M 

[0019] 

C£D<k9^atf<DfliJPf±x il HUi 1 0~500/im. »H(ttl 5 ~ 3 0 0 ji m , f# (C 10 

# £ L < ti 2 0-2 5 0 |imgfiT'«5„ 
S 1 ©WiJgtfftlJl 2 

£ 1 ©ftliSSftlJf 2 t±, «a-r«*tS««H©«ig*ffi(cJ3^T. ^7^7yy?nfcf 
>y 7*®«TffiK:EB£ft, y-T^y Kitfl)H»Cffi^5ft«. 
[ 0 0 2 0 ] 

Z&ZctT*. ttttfttfK^? IM l &©*Jl**S©fc:fTS.S <fc 5 C45 

o K3P i: ©H^^^SJcf 3 & C M{ttt)£#£ tt S C i: j? £ b 20 

ft L Sfc @ (c S« -P 3 * 5 tc ft 3 „ 
[ 0 0 2 1 ] 

COi 5 fttt&«ftJ©*#0iJi: LTfcfc, It £ A « (A) (B) x*rt/*-« 

6g ft (C) J»«fcg«*/a#fc#&*Stt»**J&*tf*cfc#T?*S^ 

[ 0 0 2 2 ] 

duT' 7^7'Jyl'^xX'r;l' ; e7v-i:LT(i> (^^) 7{"J*|s/*d7* + 

;H7f;K 7^';;l/8'<y^;HXf;k 7 * ;U « © 1^ fil $ tfi ~ l 8 T*fe 

5 7^'J;H7;V*yHXf^A'ffl^5n5„ c n e> © (f T? t „ #{c#£L<« 

7;^/H©SIt* , l~l 8T'fe5 *) 7^J;H7^ + ;HXf/P, fc £ 

* v & a*. * z * v frm** a>. 7^yyviifyK * * * u ;i/ m x ^ ;U % 7 * U 

;!/ IK ~f d tf ;l/ . ^??iJ^|^ne;K 7 * U ;l/ gg 7 ;V , ^ 2 * U ;l> m 7 f- )l> m ffl ^ 

?.nSo s/c, 7* >; /i/gfcM#£ LTfcu 7 ^ >; ;i/ggy u 

[ 0 0 2 3 ] 

±12© J: 5 £7 * y ;U^tt«ftJi: Ltli, fttc, 7?U/H&£fcf± 7* 

V b%.9V *s i?fr£ „ '>4<tt HI© (?< ^) 7^'J;l/|7/^*xxf*iOKi 

^n5/i)t^*{a©^^^(ijim(io~8 0 ; e;i/%, »J L<tt5~5 0t4/%ffe5 o ^ 
U^^/l/a^^A^SC^lciO^iE-rs^Bg^kSigefig^^tTOx^ + ^^Bgi:© 
ffi»tt*«lflJ±L, SfcSfk^©T gA'K ft 9iittfe|5|it S„ (><^) 7* U;I/»*» 
p»S§^^n5^^#{a<D^*f$«ii^(i 0~4 0^;P%, »$b<{i5~ J 2 0 ; &;l/%T'* 
5 „ t fc ( J< ^ ) 7 ^7 U ;P ^ 7 ;l/ * ;b x X r )\> £ L T ti , ( ^ ^ ) 7 ^7 'J )U m * * A> , ( 

^) 7^;;nxf;i/, 9) 7? v Asmfmmzm^z c i:*^»s? t^„ */c, 50 
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[ 0 0 2 4 ] 

r^'J;l/3Rtt»»JO»?ati, ffSKtil OOOOOttit'S!)> # $? i: L < fci: 1 5 

oooo~i oooooo T'^So $fcT^'J;H^*!;ttffl<D^r-7xe^SJK(i> il S20 

°C & T , !?J L<ii-7 0~0tglT*J6 0. %S (23t) Efc^Ttttt#tt**frs 

o 

x**#-tt«fl:ttjs# (b) it. gftsu «?««ox*^*-«a5JH»*s^a fcS 

60-196, 9 5 6 §l v 8tJ:tf1$BI||6 0 - 2 2 3, 1 3 9 f i v St!gSftT^« 10 

± 9 :sn, mwmiat. h u ^d-;1//d/^ b y 7 * u u- 

;l/A*97i"JL/-h$5^lil, 'l-^Uy^y 3-/1/^7^ UU-K 1. 6 - "\ 
+ 1fy^*-^y7? , Jl'-h, d?Ux^-uy^yn-;l/^7^yu-h. * U rf x X r 
;V 7 * >J U - K •> U f y 7 t 'J U-h3R*«J=f"T-ftif07^y b - h M ffl 

coi^ift^itt^ (Oft < £ t l a*g^£r*r L- , M« 

, ft¥M AM 00-30000, »SL<(i 3 0 0 ~l 0 0 0 0 SST*fe5„ 
[ 0 0 2 5 ] 

$ 6 Cx^^^-^fi^tt^-^fe^flfiCfiBJ k LT, ^?rttc> ? i/^a^>^>'xy#^i: 20 
, x*/I/#-Jji§iai^14*£4>&<<t*>lo, !fJL<li2~l 0ittsy->^D^y^ 

^l***-iI#fift&»©»?iB, ffH<li 1 50-840, £ 6 *C » $ L < 
li 2 5 0~ 5 0 0iSf$5. 
[ 0 0 2 6 ] 

s?s/^n^v^r v f xy#tS#Wx^;i/^-3S«^-14{l:^tii: LIB, H&Wtcfi, R-6 
8 4 : B*M (*) tfcM) f tffetff.nSo 

Sfc, c n 6 © ffi fc & , x#*s/a?tt7*yu-K #';xx-r/i/7*yu-h, # y x 
-7 L ;l/7^yi^-hfe £ fct>*-Y^3>^^-yrfv-o < t5tC7j<^»feS^fi*/l/^^>';l/S 
*ifOtli^ttSt'Jiv-5;M^5i:i:t,ft5. 30 
[ 0 0 2 7 ] 

-flSWfCtiiStf (A) 1 OOSfflgpfcWLT, l&ft (B) « 1 0-1 50llfflg|5, # * I, 

< « 3 o - i 3 o &mmmm<om-£T*m^ & ns. 

±i2<D£5£fi)c# (A) fccfctf (B) e>&5*!i8E«SiJififiEfe{i, x*;l/^-«8a»K 
[ 0 0 2 8 ] 

^ /c _h 83 fig ^ (A) fcitf (B) ©ttRMfctflx. 5 & <D i: ««Kx*;l/#-*B 

a&mttfi? %x%)\s#-mm<tm&m&# («t. (ab) ^Eitst^«« 

) ^ffl^tfect^o C © J: o *x^;l/^-^SfkS«a^f*{i, *S#te-fc x* 
{fc3/«a£#(i, fc £ ;tt£ % «H¥ 5 - 3 2 9 4 6 <Jl v i, Mf 8 - 2 7 2 3 9 ^iii 

m k z <ommtf mmz nr ^ z a 

[ 0 0 2 9 ] 

x*A,#-mt LTmft®zm^zm-£tic ^i^BUfesj^ixt s c <t t <t o » a# 

V^y, ^yy-f>^^;Px--r;l/, ^yWyx^i/x-r/K 'ty^y-fy^nU 
;i/x-r;i/, ^y/Yy^v^f ;n-f;K ^yy-f y$ISi, ^ y W 
^ ^ ;l/ , ^ > W > y* * f ;i> y * - /I/ , 2, 4--y'xf*f^*D-yyy, n-tFot 
*/ >; d ^\ ^ i/ )], y x x ;l/ y h > , '«y-y';Wy , 7i;*t*7r^F > rF?^)^^ 50 
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=7 A * / -9- il 7 r -f K > 7 V" if X y 7 =f- n - h y )l % < y i? )l x s> ^ y V A> , y* 7 -fe 
[ 0 0 3 0 ] 

ft M £ M » 9J tt » IS f B $ # (A) + (B) tD£-W-£fc(i/£# (AB) 1 OOffittSRcttL 
T. 0. 3-4. 5MfflgP, IfiUliO. 5-4. 0 fi ffl SB S Jt © fij T* ffl ^ 5 C i: ft 
b^o 

±f2j£» (A + BSfcttA B) (i, £(C.¥»f 5^JgfbSg»)jE» (C) 10 OfittgPfCfl 
LT> If 1 0 - 3 0 0 I1», !ff$L<lil 5~2 0 0«ffigB, #K!ff S L < (i 2 0 ~ 
1 50fifi»©S"7?fli^&ft5o 
[ 0 0 3 1 ] 

-flSWfcfctxtf^S/, 7x7*>^ 7i7-;K U V ;I/ ~> 7 - ;!/ » ^ !) 7, 7< 7 ^ V 

coj; 5*!»«fl:£«**#0-Wi: LTti, (C-i) (C-2) 
[ 0 0 3 2 ] 

x**s/«k (c-i) tbta, ft#<fcy&»©ffl*©x#*yffiag#/in'>?>tt£>#, 

iimti, ft 3 0 0 - 2 0 0 0 Ifi© & <Dtf&£ L < , »t»?1 3 0 0 - 5 0 0 , iff 
*L<« 3 3 0 - 4 0 0 OfIiS«(DX,-i?*->iii:, »fi 4 0 0 ~ 2 0 0 0, 
<tt500~1 500©mfli@i*€»x4?+^^ll8fc^7*U>HLfc^-Z?ffl^5O^|g*L 

5 0 0 0 g/eqT'$5„ dCi^&xtf+^MfcLTli, IftWKtt, tX7i/- 

^i5:^C7iy-;H©^iJ->^;Vx-f;I/ ; 7?v^**-;k 

, * y 7 d if i, > 9 y n - ;i/ & if o 7 ;i/ n - ;i/ a © 9 U * /b x - x ;l/ ; 7 * ;i/ gg , -r v 
7^/1-8, fh7tKo7?yi'iSif©A;i'*>Soy , J>'v ; ix-f;i'; 7 x y y >r y 
5/7? U- h & if © g si IK ? fc *g £ LfcgMlR^^y i/i? )V&1*m.&LTc9 V i/i/)\>m 
f> b < tt7***yy s/ ^*aox*+ S'ttK ; tz/i/^jaA^ty^ij^j/H, 3 
. 4-X* + ->->^D'\*i/yMf;l/-3, 4-y^^O'\4 1 ^:/;2j/l'#*yU-K 2 
- (3, 4 - X sj? * ) is Z wslf-'s A, - 5 , 5-Xtfa (3, 4 - X # * ) y^U'N 

+ -y>-m-y^- + -y>*if©j;^tc/»?rt©^^-^sg-a^^^fci:x(fK{b-r§ 

ii^tctyx^ + ^jb^A^nfc, v^t>^SBg^^x^ + >'H?:^lf5c:i:^T*tS 0 
[ 0 0 3 3 ] 

^> 1 /-;l'7#77i'lx* + >'ISifeJ;tf7i7-^;*7 7^Sx**->fflli)!)ijf$ 
$fc2?>jc, »i : rt(C'>*i'^D^>^i;x>f<gt, Rj&tt©xji?*s'a**r"f ss?** 

o^y*~7x>#|g^Wx#*>'8f||§£ffl^T£>J:^o <: ©<fc 5 fc$?->* D'O *^x> 

9 0t> J5lc!?H<tt4 5~80t, tlC»St<«5 0-7 OtgifSSo * 

^> ^ # i?x >#^^*X ft(i N JfJL<li 4 3 0~ 3 0 0 0 , 

£e>fc$F£b<tt700 — 2500, ^C!f J L < li 1 0 0 0 - 2 0 0 0 T$5o 2 5 tc 

. KS?S/ ^o^^^i/'iyf tSttx^ + v'^KDx^+i/aitt, !?$U(ii 9 0- 

lOOOg/eq, J^C!lfSL<fi 2 0 0 ~ 8 0 0 g/eq, HEif $ t < li 2 1 0- 
4 0 0 g/eqt*i&5i 

[ 0 0 3 4 ] 



(8) JP 2004-95844 A 2004.3.25 

i?i/iru'<v#i?x.yltm-S(1fx.$*ri/mwa£LTti.. I#«tttXD-i OOO-L ( 
iSfl* : B*<t« (*) Si) » EXA-7200HH («ft« : *H*Yy*fc¥Ii ( 

[ 0 0 3 5 ] 

IRJSttfiliftttx^ + S/KnBKfl:* (C-2) fc(4 % MST-fix#*^®igi:£JS-ei\ 

■HSttfi»ftttx**^«f««fl:M (c-2) ©gttftar&fcttx tafitci sfb^SfST? 
Sttffi *4flK"r**tt;Sa«'ifi"P*4xj|?*^«IB (C-l) * 10 

[ 0 0 3 6 ] 

±E©«fc5*f»SttS!»ftttxsK*S'8IB«fl:ai ( C - 2 ) tt, x ( C - 1 ) 

1 0 0 saastcttLTffiit 0 . 1 ~ 2 0 ss$, l < a 0 . 5 ~ 1 5 

$L<fil~l0ffi»S&©SiJ£-T*JS^e>4aSo 20 
[ 0 0 3 7 ] 

m 1 (otti&mmm 2iat. y 7 v >ym (d) *E*iTtA^. *y7v>y 

»j (d) ±ib (a) ~ (o »k*k »^L<f±fig^ (o ssflgsfcsa-r 3 

.*y^U>^»J (D) tt«ftEj£WPfc, Ay^JV^ifOSitlltfMftSfiStlS 

# (C) (ttfctf* L < ttXjj?*j/»IB) tSJSt-Si:, «Hb%©»^tt£ffl&fr-f 
mm&s MfttftiitSCi:*?*, «5E»*tt (BMSitt) tfi±t5. 

[ 0 0 3 8 ] 

(d) tttii, ^ oiftffltt 1 3 x h ^ y 7 h 4 if & 7 >s (->^> 

* >y > 9Wi tf$F£L^ 0 Sfc* ±E©* 3*# v 7»; V^'ffl (D) tt » liuffiMfb 30 

C ) 1 0 OliaiCMLTlf 0. 1—20 MfflgP. L < (i 0 . 3-1 

5fittak #fc»sL<«o. 5~iofifla5©fij^T-ffli/^n5„ 

[ 0 0 3 9 ] 

jti!S«*tt-fyi'7t-nk^ftti/Tii, %mmzm-f v~>7i-- hits®, mmm 
zm* vi/Ti-- hits®, mnte&mj.v * 71-- hit&® % zvc ft* <o&m>(\>i' 
7-f-wb3-^©H»#. ft^tf teen e^tf^y S'T*- Mfc-a-ftifctfy *-/Wb£«a 

S. *lfl-fyf7t-Ht^*<!)«6Kfl{|:»4«tl/Tlt, fttAtfZ, 4-hU 40 
l/yf-fVf7t-h, 2, 6-HJU>^Vf7t-h, 1. 3- + ->'J l/>->W 
7 ± - )>, 1, 4 \sy *J 4 V i/T ■)■— K 7 x X )\, * # y - 4 , 4' - i? 4 V 

i/7-t-h. -> , 7i-*^>'-2, 4* -i?>f V>>7t-h, 3-^A?7i-;M 
^->'-fy->7t-h > 'N^t^f VV^-fy->7t-b, ^v*n>-y^y>'7t-h 

, s> ? n * i/ * * y - 4 . 4 • --y^y->7t-h> ~J y >; >\, * *ty - 2 
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